Abstract Evidence of the benefits of exercise for people with cancer from diagnosis through survivorship is growing. However, most cancers occur in older adults and little exercise advice is available for making specific recommendations for older adults with cancer. Individualized exercise prescriptions are safe, feasible, and beneficial for the geriatric oncology population. Oncology providers must be equipped to discuss the short-and long-term benefits of exercise and assist older patients in obtaining appropriate exercise prescriptions. This review provides detailed information about professionals and their roles as it relates to functional assessment, intervention, and evaluation of the geriatric oncology population. This review addresses the importance of functional status assessment and appropriate referrals to other oncology professionals.
Introduction
Physical and functional decline is an increasing problem in our aging population. There are 1.6 million projected new cancer cases with a large number among individuals of advanced age [1] . There are more than 14.5 million cancer survivors representing 4 % of the population, and this number will continue to rise with early detection and new therapies [2] . Chemotherapy and other cancer treatments increase the risk for poorer function and physical decrements in this population [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Being able to perform activities of daily living (ADLs) and instrumental activities of daily living (IADLs) is essential for the aging adult with cancer to function independently [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
In 2010, the American College of Sports Medicine (ACSM) recommended that individuals with cancer and survivors of cancer achieve 150 min per week of moderate intensity aerobic activity [12] . The goal is to avoid inactivity and to encourage patients and survivors to return to their normal activities as quickly as possible [14••] . Benefits of exercise are well documented for individuals with several types of cancer. These benefits include improving physical function, decreasing fatigue, improving psychosocial well-being, and, ultimately, improving health-related quality of life [3, 4, 6, 7, 12, 13, [15] [16] [17] [18] [19] [20] [21] [22] [23] 24 ••, [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] .
With the increasing number of survivors, it is important to assess and address ways to improve health-related quality of life and specific toxicities, including cancer-related fatigue and impaired physical function, that impair it [6, 35, 36••] . It is imperative to assist survivors in regaining and improving physical function, and reducing and preventing long-term effects of cancer and its treatments. This review will provide practical applications and recommendations for oncology clinicians caring for older adults with cancer who may be uncertain of how to assess risk, prescribe exercise for their patients, and refer patients to other professionals trained to assist with exercise prescription and implementation.
Challenges Faced by Oncology Providers
The oncology provider is faced with the challenge of assessing functional status in the older adult with cancer prior to making any exercise recommendations or referrals to another professional. The assessment of the functional status of the older adult can be evaluated by multiple disciplines in health care. Each discipline brings expertise to the evaluation of function. Although the assessment parameters may overlap, ultimately the recommended inventions based on this assessment serve to improve or delay decline in function. Each discipline, however, may provide a varied approach to the assessment and recommendations. A basic functional assessment which can be performed by oncology providers in the clinic includes the assessment of activities of daily living [37] (ADL), instrumental activities of daily living [38] (IADL), and a measure of gait such as the Btimed up and go^ [39] (TUG) test (Table 1 ).
An assessment of ADL consists of determining if the patient is independent in the basic activities of bathing, dressing, toileting, transferring, continence, and feeding [37] . The assessment of IADL adds the activities involving cleaning, housework, transportation, shopping, and money management [40] . It is important to query the patient about each ADL and IADL to determine if any deficit exists. It should not be assumed that a patient can perform these functions if they are able to get to the clinic. A simple measure of gait can add to the understanding of the patient's functional level. A TUG is one test that is commonly used to measure walking speed. Instructions are outlined in Table 1 . The TUG is useful as a repeated evaluation, much as blood pressure or pulse. When measured serially, it can reveal changes over time or newly identified alternations in function.
Abnormal results in ADL, IADL, or gait measures can signal a referral to a rehabilitation specialist, typically an occupational therapist (OT), a physical therapist (PT), a recreational therapist (RecT), or an exercise physiologist (EP). The roles and evaluations performed by these disciplines are outlined in Table 2 . After a referral to a specialist, other measures of function may be performed based on the specific discipline. These evaluations may further focus on mobility, cognition, sensations, ability to perform other roles, and need for modifications. A practicing oncology clinician may not have time nor experience to perform the detailed exam necessary to fully assess function and recommend an exercise prescription. Therefore, the oncologist relies on input from these other professionals to best care for the older adult with cancer.
Ideally, when intervention is warranted, a referral is made to a professional to improve or maintain function. Some patients are home bound and may not be able to commute to the clinic for repeated therapy visits. For these patients, home health care is available for a skilled need such as nursing and physical or occupational therapy, and a referral can be made to a local home care provider for follow up. Home health care offers a wide range of health care services that can be given in the home for an illness or injury. Home health care is usually less expensive, more convenient, and just as effective as care provided in a hospital or skilled nursing facility [41] . For the older adult patient with cancer, this option may offer a way to undergo needed therapy at home.
There is ample evidence, as described above, for oncology patients without a deficit in functional status to perform exercise. A referral for exercise recommendations is preferred when possible. However, some patients may want to avoid the time for additional appointments, the cost for additional providers and visits, or prefer an independent program. In these cases, if the provider's evaluation is that exercise can be safely performed by the patient, an exercise prescription can be given to the patient by the oncology provider. A recent study in older adults with cancer and the utilization of PT/OT showed that few were referred for these services [42•] . Patients with complications, such as bone metastases or history of falls, should be evaluated more fully by a specialist prior to initiating an exercise prescription. [37] Instrumental activities of daily living (IADL) [38, 40] Timed up and go (TUG) [39, 52] [53] Healthcare professionals working in exercise oncology are an excellent referral resource for older patients to receive appropriate supportive care throughout the entire cancer treatment trajectory. Exercise participation and adherence throughout cancer treatment and recovery are significantly increased if physicians are involved in making recommendations and referring patients to qualified exercise professionals [43] [44] [45] . Unfortunately, most older patients with cancer report they do not discuss exercise with their oncologist or primary care providers throughout their cancer treatment and recovery [43] [44] [45] . Despite this, research shows that patients of all ages want their providers to initiate discussions about exercise and make appropriate referrals [45] . Patients want to receive information on exercise early on and throughout treatment and survivorship [46•] . Given the benefits of exercise, routine discussions about exercise between providers and geriatric oncology patients along with appropriate referrals to a qualified exercise physiologist could significantly improve prognosis, recovery, and multiple domains of quality of life for older individuals [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
The Five-A Model provides a simple and easy to follow framework to aid oncology providers in assessing risk and referring their older patients with cancer for exercise testing, counseling, and prescription services (see Fig. 1 ). It is important for oncologists to ask their older patients whether they currently exercise or not and, subsequently to discuss how to •ADL/IADL •Timed up and go, gait speed •History of falls •Living situation SNPs single-nuclelotide polymorphisms, VO2 max maximal oxygen consumption, LVEF left ventricular ejection fraction safely begin or continue an exercise program during and after treatment. As part of this discussion, it is essential to identify and address potential contraindications (e.g., orthopedic, cardiopulmonary, oncologic) that might affect exercise safety and tolerance [47] . Contraindications do not mean that a older patient or survivor cannot exercise at all; they simply require specific modifications to the exercise regimen so that the individual can exercise safely and still achieve the desired mental and physical health benefits [47] . The majority of older patients with cancer will be able to safely initiate or continue an exercise program [47] .
Although active exercisers or those at low to moderate risk, based on the ACSM guidelines, are not required to obtain medical clearance to continue or begin a low to moderate exercise program, most older oncology patients and survivors will need and will benefit from further medical assessment. This should extend beyond the oncology team because the exercise risk of the older patient will be likely be moderate to high [47] . Further medical assessments by oncologists, surgeons, cardiologists, orthopedists, and neurologists among others may be necessary in order to obtain information required by exercise physiologists to safely and appropriately prescribe exercise. This is especially true in older oncology patients because of the need to account for cancer-specific, cardiovascular, pulmonary, metabolic, orthopedic, neurologic, and other comorbidities [47] .
It is important that these additional medical evaluations be conducted even prior to the initiation of any baseline exercise testing which precedes developing an exercise prescription and, subsequent exercise participation [47] . It is recommended that exercise testing, exercise prescription, and exercise monitoring be done by qualified exercise professionals and, when needed, additional qualified medical professionals, for all cancer patients and survivors. This is especially true for older individuals (1) at moderate risk beginning or continuing vigorous exercise and (2) at high risk commencing or continuing any level of exercise [47] .
The ACSM has published Exercise Guidelines for Cancer Survivors, Exercise Guidelines for Older Adults, and Guidelines for Exercise Testing and Prescription. Collectively, these guidelines provide evidence-based recommendations for designing safe and effective (1) fitness and functional testing protocols, (2) exercise prescriptions, and (3) exercise implementation and maintenance plans for older patients and survivors of cancer [14••, 47] . For older patients and survivors, the ACSM guidelines recommend activities that gradually increase over time until they are able to achieve the following: (1) 150 min (moderate intensity) or 75 min (vigorous intensity) aerobic exercise per week, (2) 20-30 min of strength training for all major muscle groups 2 to 3 times per week, and (3) regular stretching daily [14••, 48-50] . It is suggested that older patients with limited mobility due to comorbid conditions should still be engaged in exercise, even at low and slower levels, to maintain their function and it reduces physical and psychological late effects of treatment [14••, 49, 50] .
Tailored and individualized exercise prescription plans are important for all individuals. Exercise prescriptions including both aerobic and anaerobic exercise are safe, effective, and appropriate for older oncology patients and survivors. The goal is to achieve a moderately intense level of activity which results in 55-75 % of maximum heart rate [51] . Patients and survivors may get overwhelmed with the amount of exercise recommended in a day. One suggestion is to increase the amount of activity during the day with short bouts of aerobic exercise (3-10 min each) to build up to 30 min a day. Rest breaks are encouraged to reduce toxicities and side effects [12] . Patients with advanced disease or metastasis can safely perform and tolerate low intensity exercise such as walking [15, 18, 19, 24••, 25, 27] . Yoga and Tai Chi Chuan are also low intensity and effective in reducing toxicities and side effects in this population [21-23, 26, 28, 31] .
Conclusions
Regular exercise during and after treatment has been shown to have physical and psychological benefits [4, 6, 13] , including reduction in symptom severity. For older adults with cancer to maintain or improve their function, providers in the oncologic setting must be equipped to discuss the short-and long-term benefits of exercise. Additional longitudinal studies are needed in the older adult with cancer population in a variety of settings including the community and hospital. Resources that oncology providers can share with their patients include (1) the American Cancer Society Guidelines on Nutrition and Physical Activity for Cancer Prevention (www.cancer.org); (2) American Geriatrics Society (AGS) Healthy Aging Go4 Life program (www.healthinaging.org); (3) Physical Activity Tips for Survivors at the American Society of Clinical Oncology site (www.cancer.net); and (4) National Cancer Institute Physical Activity and Cancer (www.cancer.gov).
